16    THE LEATHER INDUSTRIES LABORATORY BOOK.
latter can be calculated, and vice versa. Since both free acids
and free bases have marked properties which are not shared by {
their salts, the completion of the reaction can be determined
with great accuracy, usually by the aid of " indicators," which are
generally substances which show a marked colour-change on
passing from the alkaline to the acid condition, or vice versd.
According to the modern view, the acids owe their distinctive
character as a class to the fact that in dilute solution they
become partially dissociated into H and another " ion," differing
with the acid, but in the case of nitric acid NO3. Similarly, the
alkalies dissociate into the ions OH and the alkali-metal (or some
group such as NH4 which takes the place of a metal). Their
" strength " or chemical activity depends on the extent to which1
they are dissociated or ionised in solution, the stronger acids
and bases being so dissociated to the extent of about 90 per
cent, in decinormal solution, while the weaker ones are dis-
sociated very little, the extent of dissociation in ail cases in-
creasing with increasing dilution. Thus the acids owe their
common properties of sourness, etc. to the presence of the ion H
in their solutions, and the bases to that of OH, and the most
important point in the reaction of acids and bases is the
combination of these two ions to form water, as shown in the
equation, since the salts really remain dissociated in the solution,
and only combine to form a single substance as the water is
evaporated.*
Indicators are mostly weakly acid organic colouring matters,
the salts of which have a markedly different colour from the free
acid. (Weak colour-bases may also be employed, but are not so
commonly useful.) In the presence of a stronger free acid, the
salt of the acid colouring matter is decomposed, and the colour-
add liberated ; and similarly in the case of basic indicators, the
free base is liberated by a stronger base.
Methyl Orange (Helianthine, Tropaeolin D) is the sodium or
ammonium salt of dimethylamidoazobenzenesulphonic acid
C6H4 . N (CH3)2. N : N . C6H4 . SO3H. The free colour-acid
is red (or in the solid form violet), and its salts are yellow, and
their solutions change from yellow to red in the presence of an
* Those who are interested in the modern theory of salt-formation are referred
to Ostwald's excellent little book, " Die Wissenschaftliche Grundlage der Analysis-
chen Cheinie " (Leipzig), or its English translation.